The macular status of patients with findings consistent with early dry age-related macular degeneration (AMD) who underwent an extracapsular cataract extraction with intraocular lens implantation was evaluated by fundoscopy and fluorescein angiography pre-operatively and during the first post-operative year.
SUMMARY
The macular status of patients with findings consistent with early dry age-related macular degeneration (AMD) who underwent an extracapsular cataract extraction with intraocular lens implantation was evaluated by fundoscopy and fluorescein angiography pre-operatively and during the first post-operative year.
Five patients who developed the exudative form of AMD, and who represent the problems arising when treating patients with AMD and cataract, are described.
Patients who received laser photocoagulation responded with recurrent choroidal neovascularisation.
We suggest that patients with signs of age-related changes scheduled for cataract surgery should undergo a thorough pre-and post-operative assessment of their retinal status.
Cataract surgery may be followed by deterioration of retinopathic changes. } Recently aggravation of dia betic retinopathy has been described ? -8 However, this is not the only retinal condition that may worsen after surgery. We observed deterioration of the exudative form of age-related macular degeneration (AMD) during the first year after cataract surgery. L9 The purpose of this study is to call attention to this possibility and to describe the post-operative macu lopathic course of five cases.
CASE REPORTS Case 1
A 76-year-old man was followed for glaucoma and AMD. On admission, fundoscopy and fluorescein angiography of the right eye disclosed retinal pigment epithelial (RPE) defects that corresponded to drusen and to the hypopigmented area, without evidence of choroidal neovascularisation (CNV). The cup/disc ratio was 0.5. Fundoscopy and angio graphy of the left eye showed drusen. The cup/disc ratio was 0.6.
Eight years later he was scheduled for extracap sular cataract extraction (ECCE) with intraocular lens (IOL) implantation in the right eye. Evaluation prior to and immediately after this operation revealed unchanged macular status in both eyes. Following the operation, there was no significant intraocular inflammation and vision in the operated eye improved to 20/40 with unchanged maculopathy (Fig. la) . The subsequent follow-up was unremark able until 10 months after surgery, when he complained of a sudden loss of vision in the right eye. Visual acuity in that eye was finger counting before the eye and 20/30 in the left. Fundoscopy and angiography of the right eye were consistent with CNV (Fig. Ib) . The left eye showed stable maculo pathy (Fig. lc) .
Case 2
A 73-year-old man with a 12 year history of orally controlled diabetes mellitus was followed since 1982. On admission fundoscopy revealed drusen in both eyes but no diabetic retinopathy. Fluorescein angio graphy showed RPE defects corresponding to drusen, with no evidence of CNV and/or diabetic retinopathy (Fig. 2a) .
Ten years after admission the patient was sched uled for cataract surgery in the right eye. Fluorescein angiography prior to this operation showed no diabetic retinopathy and stable RPE defects in both eyes (Fig. 2b,c) . The patient underwent an unevent ful ECCE with IOL implantation, with no remark able intraocular inflammation post-operatively. One month after surgery, vision in the operated right eye was 20170. Fundal examination revealed a minute intraretinal haemorrhage superior to the fovea and a flame-shaped haemorrhage on the temporal side of the optic disc. Angiography showed two foci of blocked fluorescence corresponding to the haemor rhages and RPE defects correlated with drusen (Fig. 3a) . Three months later the vision in the right eye had deteriorated to 20/300 and fundoscopy revealed subretinal haemorrhage suspected for CNV and retinal mild diabetic retinopathy. Fluor escein angiography disclosed vascular abnormalities consistent with diabetic retinopathy and CNV with late leakage (Fig. 3b,c) . The maculopathy of the left eye remained stable. The patient received argon laser photocoagulation, but subsequently developed recurrent CNV and his vision decreased to finger counting before the eye.
Case 3
A 66-year-old man was referred for cataract surgery. He had a history of diet-controlled diabetes mellitus and chronic lung disease. Both eyes showed visual acuity of 20/100 and progressive nuclear sclerosis cataract. Fundoscopy and angiography were consis tent with drusen. No leakage suspected for CNV was seen. The patient underwent uneventful ECCE with IOL implantation in the left eye with no remarkable post-operative intraocular inflammation and his vision improved to 20/30. Seven months after surgery the patient complained of decreased vision in the operated eye. The non-operated eye remained unchanged (Fig. 4a,b) . Vision in the operated eye had declined to 20/50. Fundoscopy revealed a small RPE detachment and angiography demonstrated leakage from CNV ( Fig. 4c,d ). The patient received argon laser photocoagulation and his final vision was 20/400.
Case 4
An 83-year-old man was referred for cataract extraction. His vision was 20/400 in the right eye
and 20/40 in the left. Biomicroscopy revealed progressive nuclear sclerosis cataract in the right eye and moderate cataract in the left. The fundus of the right eye could not be clearly seen because of the cataract. Ultrasonography disclosed a flat retina. Fundoscopy of the left eye showed drusen. The patient underwent uneventful ECCE with IOL implantation in the right eye with no remarkable intraocular inflammation. One week post-operatively the vision had improved to 20/50, and fundoscopy and angiography were consistent with drusen (Fig.5a) . One month later the patient complained of metamorphopsia and decreased vision in the operated eye, the acuity of which had indeed declined to 20/400. Fundoscopy of that eye revealed RPE detachment. Angiography showed RPE detach ment with suspected occult CNV in the operated eye (Fig. 5b) , and RPE defects corresponding to drusen in the fellow eye (Fig. 5c) . A grid pattern of argon laser photocoagulation was applied in the operated A 76-year-old woman who had been followed for 4 years because of AMD in the left eye was scheduled for cataract surgery. Her medical history revealed drug-controlled hypertension; her visual acuity was 20/100 in the right eye due to cataract and finger counting at 1 m in the left due to AMD. Preoperative fluorescein angiography of the right eye showed RPE defects that appeared unchanged from previous angiograms without leakage suspected for CNV (Fig. 6a,b) . The patient underwent uneventful ECCE with IOL implantation in the right eye with no remarkable post-operative intraocular inflamma tion. The post-operative visual acuity in the right eye was 20no with mild opacification of the posterior capsule and stable maculopathy. Eight months after
surgery the patient complained of reduced VISIon, which was found to have declined to 20/200. Angiography disclosed subfoveal CNV (Fig. 6c) . The final visual acuity in that eye remained at 20/200.
DISCUSSION
All five patients described experienced a sudden progression of the exudative form of AMD during the first year after cataract surgery with IOL implantation, while the maculopathy in the fellow eye remained stable (Table I) . Acceleration of the exudative form of AMD has been noted only by a few authors 1 , 9 , 10 although this finding is not uni versal Y It is often difficult to link cause and effect to an event which occurs following a certain procedure. However, deterioration of retinopathy after cataract surgery has been described for another retinal condition, namely, diabetic retinopathy ? -8 The purpose of this study was to call attention to a A. POLLACK ET AL. possible association between cataract surgery and aggravation of age-related maculopathy.
We selected these patients as examples since we believe each of them represents another aspect of the problems arising when treating patients with AMD and cataract. The first two cases exhibited stable maculopathy for several years prior to cataract surgery but deteriorated shortly afterwards. Two cases (cases 2 and 3) had diabetes mellitus with no diabetic retinopathy pre-operatively. The second case developed diabetic retinopathy post-opera tively, concomitant with the exudative AMD. The third case had bilateral cataract and represents the problem of assessing maculopathy in the presence of cataract. By comparing the operated eye with the non-operated eye, it shows that fluorescein angio graphy can be helpful even when visualisation of the fundus is impaired (Fig. 4) . However, in cases where cataract precludes visualisation of the angiogram, an angiogram can be performed immediately after surgery (cases 1 and 4, Figs. 1 and 5 ). The cataract may not only obscure maculopathy but also be an obstacle for laser treatment. The last case had advanced AMD in one (non-operated) eye; there- varied from a few to numerous drusen. However, the macular status appeared similar in both eyes, but subsequently deteriorated in the recently operated eye only (Table I ). In two of these patients the fellow eye was phakic and in the other two it was pseudophakic (Table I) . Interestingly, although in the latter two patients the post-operative macular status had not changed in the eye that was operated on first, it deteriorated following cataract surgery in the second eye. Thus, at least in cases presented here, an uneventful post-operative course in one eye does not predict a similar one in the fellow eye. de Jong and associates 10 had the clinical impres sion that cataract surgery may promote the growth of new choroidal vessels. In a histological study they found a higher prevalence of disciform scarring in pseudophakic than in phakic eyes. Thus, they suggested that an association between cataract surgery and the progression of AMD may be possible and they offered several explanations to account for it. lO Nevertheless, it is not clear how cataract surgery affects macular changes and whether the existing maculopathy is affected by the surgery itself or the removal of the lens or both. With regard to the effect of the lens itself, there are two possible ways in which this may be expressed in patients with AMD. First, as the lens yellows with age it acts increasingly as a barrier, reducing phototoxic injury by filtering out the sun's ultraviolet radiation. Removal of the lens removes this barrier to solar damage Y · 12 With regard to the effect of the surgery itself, it is possible that the post-operative intraocular inflammation, which is accompanied by the invasion of macrophages known to have angiogenic proper ties, may induce neovascularisation. 13 . 14 This is especially likely to occur in eyes with foci of pre existing pathology such as the drusen and/or altera tions in Bruc h 's membrane seen in AMD. lS -21 Surgery may also alter the existing equilibrium of the intraocular milieu which might lead to: (1) increased synthesis of the stimulatory substance(s) secreted by the RPE cells 22 , 23 and/or (2) reduced (1) to study the role of each of these factors in the post-operative aggravation of AMD, (2) to determine the post-operative time range over which the development of CNV is considered to be associated with the surgery and not with the natural course of the disease, and (3) to study the role of other conditions such as diabetes mellitus in the course of maculopathy.
It should be emphasised that many patients with age-related pathology do not experience deteriora tion of maculopathy following cataract surgery; however, the cases reported here call attention to the possibility of its occurrence and thus increase awareness. These events are especially worth noting as cataract is the most common cause of decreased vision in the elderly that can be managed with relative ease and is therefore no longer considered a reason for decreased vision; AMD, on the other hand, is the leading cause of blindness in the Western world? 6 , 27 The aim of cataract surgery is to improve the quality of vision, but if the operation results in acceleration of AMD, the opposite may be achieved. A prospective study is required to learn more about the post-operative course of AMD.
For the time being, we recommend a thorough assessment of the retinopathy prior to and after surgery, including fluorescein angiography, and indocyanine green in selected cases. According to the retinal findings, laser treatment should be considered.
